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Straddling tricuspid valve without a ventricular
septal defect
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SUMMARY A four year old girl with pulmonary atresia had a straddling tricuspid valve without an
interventricular communication. The overriding tricuspid valve had two orifices, which connected
with the right and the left ventricles. Valve tissue separated both orifices and was firmly connected
to the crest of the ventricular septum, thus sealing off the expected interventricular communica-
tion. Surgical correction was performed and the outcome was satisfactory.

A straddling tricuspid valve is an infrequent con-
genital malformation, which by definition is almost
always associated with an underlying ventricular
septal defect. Recently, however, we have operated
on a patient with pulmonary atresia and a straddling
tricuspid valve with two separate orifices and no
interventricular communication.

Case report

When the patient was born in May 1982, she weighed
2-6 kg. She showed cyanosis immediately after birth.
Non-invasive diagnosis showed pulmonary atresia
with intact ventricular septum and a ductus
arteriosus. Her condition improved when pros-
taglandin E, was given. When she was two months
old a left Blalock-Taussig shunt and pulmonary
valvotomy were performed and when she was four
months old an aortopulmonary shunt was performed.

At the age of four years she was admitted for
definitive surgical repair. The echocardiogram
showed a hypoplastic right ventricle and a tricuspid
valve that straddled into the left ventricle (fig 1).
Preoperative catheterisation showed raised right
ventricular pressure (86/7 mm Hg) caused by
residual pulmonary stenosis; the systemic pressure
was 98/49 mm Hg. The right ventricular end dias-
tolic volume was 449, of the expected normal range.

Surgical correction was undertaken. A Glenn

Figl Preoperative echocardiograms. (a) Four chamber
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view showing a tricuspid valve ( TV ) connecting the right
atrium (RA) to both hypoplastic right ventricle (RV ) and
left ventricle (LV). (b) Straddling tricuspid valve (TV)
opening into left ventricle. LA, left atrium.
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F}g 2 ] Intraoperativepicmres. (a) There are two orifices of the tricuspid valve (TV, TV '). A connecting tongue of fibrous
tissue is seen between both orifices. (b) The tension apparatus of the posterior leaflet of the tricuspid valve is inserted into the

posterior papillary muscle of the mitral valve (*).

procedure in which the right pulmonary artery was
divided and anastomosed to the superior vena caval
vein was performed through a median sternotomy.
Pump perfusion was started and the left Blalock-
Taussig shunt and aortopulmonary shunt were taken
down. The tricuspid valve was closely examined
through a right atriotomy (fig 2). The diameter of the
valve orifice was 27 mm. It overrode the ventricular
septum. Approximately two thirds opened into the
left ventricle, so that the atrioventricular connection
was designated as a double inlet into a left ventricle.
The second chamber had right ventricular mor-
phology and was positioned to the right. The inlet
part of the ventricular septum did not extend to the
crux, but deviated to the right. The anterior leaflet of
the straddling portion was devoid of chordae.
However, the tension apparatus of the posterior
leaflet was inserted into the posterior papillary mus-
cle of the mitral valve. Despite the straddling of the
tricuspid valve, there was no interventricular com-
munication because the anterior and posterior parts
were connected by valve tissue, itself firmly adherent
to the crest of the inlet septum. The arrangement

resembled that seen in hearts with an atrioventricular
septal defect and two orifices (so called partial variety
or ostium primum defect). The ventriculoarterial
connection was concordant. In addition, there were
associated malformations—for example pulmonary
atresia, hypoplastic right ventricle, and atrial septal
defect.

The orifice connecting the right atrium to the left
ventricle was closed with preserved bovine pericar-
dium. We took care not to injure the atrioventricular
node which because of the straddling tricuspid valve
was likely to be anomalously sited. Because the
remaining right sided tricuspid orifice seemed to be
too small to cope with all the inferior venous return
we did not ligate the junction between the superior
caval vein and the right atrium. The right ventricular
outflow tract to the left pulmonary artery was recon-
structed with a monocusp patch.

Postoperative catheterisation showed a mean right
atrial pressure of 14 mm Hg and a mean pulmonary
arterial pressure of 13 mm Hg. She was discharged at
31 days after operation and her condition remains
stable.
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Discussion

A straddling atrioventricular valve can occur as an
associated anomaly in various types of congenital
heart disease and may cause serious complications,
particularly when during surgical correction of the
basic deformity. Double outlet right ventricle, com-
plete transposition, congenitally corrected transposi-
tion, and double inlet ventricle are well known exam-
ples.”> Almost always there is a large interventricular
communication underneath the straddling valve and
this usually makes it difficult to close the defect and
preserve valve function.

A straddling tricuspid valve without an accom-
panying ventricular septal defect is extremely rare.*
Our patient had an overriding and straddling tricus-
pid valve with pulmonary atresia, but otherwise
normal atrioventricular and ventriculoarterial con-
nections. The tension apparatus of the posterior
leafiet of the straddling tricuspid valve was inserted
into the posterior papillary muscle of the mitral
valve. The potential interventricular communica-
tion, however, was closed by a connecting tongue of
valve tissue that adhered firmly to the crest of the
ventricular septum, as it does in partial atrioven-
tricular septal defects. Thus two ostia were formed.
The larger one emptied into the left ventricle and the
smaller one led into the right ventricle. The atrio-
ventricular connection was therefore designated as
double inlet into a left ventricle.

Indeed, double inlet left ventricle is often com-
plicated by atrioventricular valve malformations,
including straddling of the right sided or tricuspid
valve. We are unaware, however, of any other reports
of patients with such a cardiac malformation, further
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complicated by pulmonary atresia, in which the
interventricular communication underneath the
straddling valve was anatomically sealed.

The arrangement may have resulted from incom-
plete transfer of the inlet component of the develop-
ing ventricle. The developing anterior and posterior
leaflets of the tricuspid valve may have become fused
by the development of valve tissue along the crest of a
well developed inlet septum. Thus the connecting
tongue may have eventually fused with the ven-
tricular crest, resulting in closure of the interven-
tricular communication before birth.

The present observation is of interest to clinicians
and surgeons and to those interested in the mor-
phogenesis of congenital heart malformations.

We thank Professor A E Becker for his advice.
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